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Abstract of WO 030701 33 (A1 ) 

A device, system and method for inserting a pre- 
curved electrode array (100) held in a substantially 
straight configuration by a straightening member 
(1 01 ) into a cochlea of a subject. As the electrode 
array (100) is inserted into the cochlea by the 
device, the straightening member (101 ) is held by 
the device such that the electrode array (100) 
advances off the straightening member (101 (such 
that it is free to take on its pre-curved configuration 
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"An imeHim device fer aa eiedrode array" 
Field m^theM emion 

5 ft ^< < v w ,, , v) < vsn >wf 

' i ' k i m , I . * 

Backs k? 

1 r mam i 1 - ^ ^ s w \ > 

( yaai«/fKl^i ulu! -,oJ< !k < v. i.^xmr v.,' 1} M 

bonis tk « stic stimulus <! 1 t u there is 

3S damage too then 5 > i a < i | Us < < rated from sous 

In the s-oomh manner 

systems bypass the hair cells in the cochlea and directly deiivat electrics! stimulation to 
20 the auditory nerve fibres, thereby allowmg the ferate to perceive a hearing sensation 
ks^ ' i , i i s ! . u . ^rr- US 

t t } t K i U < 

description of one type of ttadsional codue&r implant system. 

25 Typically cochlear implant systems have consisted of essentially i WG 

a s ^ , > ! \ i s v -> suit «*ks as 

> , m, ' , v-e^vw 5 s . m ' < 1\. to }>Kiv\otk Mm; 

*e IS Hi 3 iO ! i " 

30 

v , j » t > < o v sted el a u opho « for 

converts the das* s si,. m ao 3 ed signal, a WW omce 
>. x ' s ^ wi - e 

35 
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stbmbatooTecewer erne 



This eotnnioeicafion serves two esseum purposes, »mr$ 
mi die .oxku signs! sad kck* - tv t« f n. i- « n Ivt^ 

Corrventsonaibe s Hsk has been in the forra of a raeho 
, , ( i i J nl > f 1 « 

s he im{ 1 mted stimulates eoeb o> omt traditional t no odes recdves t d! thai 
a v n t v >> > th m i i ! > 

5 , » u v o , U ssd suipu i ss 5 > >;o&i to as 

m< c </h v ebectrode ssseinbiy which applies the thx -sc. > > . < \ aneciiy to the 
auditory nerve prodrug a hearing sensation corresponding to the original detected 



} tndhonsik the external compooeniiy has been carried ors the body of be 
user, such as a a pocket of the was* clothing, & hett poach or k a harness, whil e th* 



dieaeasions of the speech processor have been able to be reduced showing foe ibe 
<.s v . - - • " * <• ^ ho ! t > N 1 t 

J V v. > I ^ V.U 1 M S J K 

<t vd i a sanjd,' m ^ * s. < -a. bsvietoh *. t behind the win the 

x k t u > j > Pi 1^ ti t no^iilt*. 

ewcs:0.ewa>e ot tec the speed >< and powa to the 

iippketted sm n> ov u. e 

Together with iffiproveniess in avadabie technology- rnoch research has been 
one, ' bc~ in Ok area of - srv\„ the way sound is oate&Ily processed by the 
human auditory system. With sited an Increased understanding of how the cochlea 
, i ^ \\ \ ids > < ' 1 ' " <^ 5 to 



3 



pxo\1de > improved cochtotr iasslairi system that ddkess o oed stimulation to tee 
cochlea. 

g I^.s,! m,{ v » 1 >. < * » *> \ othar XWKftlS, 

iceoei o v < 1 \ i s Id, s > n v ^ 1 I 

m a particular acquestey range. This property of the cochlea is expkmed h providing 

„ \ t ! ii V.? <- V dv S ' 

MW^t M.thO ^!«! > P~t t < c i i< 

io H N la |> > * ) e < d cjnw amUk rk kids troin each 

- * > c " ^ehiea 

IImu in ,t i ,u i ' I v li 

IS v >Kav v b k v. ? d o a It 

this distance is relatively great, the threshold current magnitude mu&i be larger thaa if 
the distance is relatively small. Mmsmm the curroai &ma each electrode may flow in 
J directions aa a eke deal Odds oj espo alsg to adjacent etectsod s may 
overlap, iereha ca s v < <»s < « i ods r s ice. 1 o da to educe he t eskd 

2u wMi.il nh < i <- s 1 e d o du?at)k *o 

keep the distance between the electrode m&y and the modioia as small as possible. 
II s six > is i i ! r 1 s i 

„{ s of ife > \s. ,hw, i-auw ^ deetord 

stkadaut tbeaud oi u e s too { i ec ive t die electrode contacts art u el » 

25 to che t«n reaves f » are i i t ;i I responsive to selected d of souad 
waves. 

S s , v i > ' V * V . 

oschka . electrode seeds to be designed > such a way > It assumes this position 
30 upon or kronsdktek tbISowurg insertion into the cochlea. This is a challenge as the 



this s s 1 T- j;! 

confjguratioa at least during the initial stages of the assertion procedure 
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! relrkivelv i i to wisest wink adopting a curved configuration folk-wing 

«v ion in the cochlea, I i 5 ^ 
, t * vhtch has 3 nat»ra! ^ 

; > J n >. s <- n »>-. > > 

UK t >£ -\ v tO v\ K . i <■ N 

I , j » > 1 no i J i 

following waerbon thereby Tdowing the earner io take on Us natural sprraksnnpe and 

l i v , , OCT ■>■ 3f UK 1 <■ ^ ^ v > N !S 

described n the Appjic v d US Paten 6,42 > 1 contents of wfeieii s 
- \o h\ scfcrcrce 

U\l 5s OW o ci ! > ^ 
ekehod, evw ^ <. )0 -\ fov j 

vm 5, h , < i < o s n U i s k 

coord! > ^ ° P* fen ? 

kern » tn v> i j H\tiK 4 e >> tVe u n ft - o vhv n m w» 

5 o<*. s > . > ( , > i e s> ud r ^ - ! ' H s ^ 

due to the fket thai the cockle* has a natural spiral shape aad the insertion of a 

( i,s v > t 3 K ' , mi j s „ i i ^ iV "tr£% to -oy K 

t c i tka walls if due 

v ! >* i ! > <• 1 i i S il<t ti 

the change traresuoc; does nor aid irs the insertion process as such 

\ aberol ! \ >ee;i d loped he insertion he eta ode 

* v v «. < 1 - > >i * ■- 

have been akrkcuk to use arse 'nave required complex: sliding rneehawsn;;; io aetneve die 

desired result. This has resulted m toois that are drffiouli so nan< .: a, difficult to 

Cvait^re,r^ j . k ^ s b << s< ,i k , o ul 

which have so been • c h o \ designed to control the shape tat 'v. of or 
, e sx < ^ - - i . . . .wdnw 



35 The present invention is directed to an insertion tool for art electrode assembly 

\h< 5 ^ S <, Jl - ^ ^os 
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..... > v-v ) is also direocd to a r.L: of un-srinc, au ry -m< aM 
insertion process ro ovide a safer, k tu sept v - 



procedure 



i d:isc«ss-on of documents, ; 



ck or the like wbic 



1 is been \'- iv su the present s ^ <, is solely tor the purpose c; provmmg 
coxites* for the present stsventioa. It is not to he taken, as an admission thai: any or all of 

^ - 1,,;! t^km ! ! ^ r I.: b- 0 O: v 0 Oi ( iX 

tk< K «-v 1 s , v * i r-d e I « \ * v « 5 « 

o; ;rji«pp:ka}k>n 

• > ^ 1 ) < » J 

Tkcourdrout this specification the word "comprise*, or variations such as 
, { i , o v. «) the uU-iOi M - t.cd 

h Kf.tc.^! o < - - p. e,ns mto S , <.,», ,to r nhnc leevd^ouet 
myothet dement otpgerot top, or group » elements integers or steps 

In a f$rst aspect, the present invention consists m a device for impkoxting an 
fleet) >de :? ^ «v ' \ '«<J\ v> > v h <c; .nd >eon- h a a , n ooaonm - trend e of the 
electrode array, the device including a main body which extends horn a proximal end 

K Ut! i i 1 v\ s s tk v pOt O 11^ « t > 

the <j^u - * i ho , v,nimg ati electrode c ^ ^ 1 ! • : ~ >! <^ - k 

from, a first position to a second position, said, movement of the electrode array 

pos i.w (\k < n t \ r v o^. -to , t.ii ov iwui v>t 

v ^ i ds - i it 5 I ! !i 

body to a s.\Cf po « > j >v u a - ! < . 1 » a N \ fx, - uv c \ eras es . U 
horn use cj t 1 v s <! ► t > ' ^ v.v. xtcmnei 

vouch engages as kaat a pornon or the xtrasyhderaog ntemeer ox the eiecuooe a'--ay atm 
XN i t , <, ,. t ds < 0 s s > nd 

position upon snoveroe.ct of the electrode array positioning smoother. 



h i pjeh , tvr be* ,~ A>wi*n J| $ eocf,ke or 

subject 
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& a second aspect, the present uwestioa provides a system for inserting &» 

! 10 > - UvV 0 Mtlv* ! 0 s 

5 a gre-con . , electrode array maintained in & s m » i straight. ii* < >n 

, , t ^ S W » •> I * I J » > V. 1 > > ^ t 

to j the electrode ai dva s <ff * 1 ! < tM i; - K - 

t enied om advaaciRg ao t lea I Id I etttosi device sue 

mat as she electrode array Is advanced arm d e cochlea said afocbroda array ess 

U ! s , * , i o * 5 < \ 1 fit^'i"^ J *>> 

15 h<s * v 

In a third aspect e sent invent i >r inserts m 

c kvs-od, Mirray s nfo scvKhka some, s } comprising; 

20 tpre-et tamed i ttantiaHy straight configatatioi 

byas5sa^h f e<' s, mor*Kt pv^mned c oo ^< v - <esdana\\ 

, e 3xra>; and 

25 an mserdoe device tor rec-e-HnK sssd loading cartridge with said electrode array 

o > >\ v u - 

<> , , ; < i > « < n e is a on, wc (ram ih 

tidg { <- fist sabstasstiaih suing th 

30 v , 4 „ ^ v, 

as rhe electrode array s advanced into the cochlea said electrode array can gradually 
sv , t \t w<< N c>_ ! e > 1 treat 

,u , > Mh < - ^Vi 



Preferably, die main body of dee device forms a housing extending from the 
proximal end to the distal end. The housing may include a faaadie and a tip member 
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hmer member positioned at si pa;tiaily wirhm as outer member, 

if J*, array poshionirm ;::oa : as snsy compos i nurabec >St 
atfdm< 1 v<. o s j sm s v x > v v 1 nu he o < m 
in each < n k discussed be-low, it may be seen, thai movement of the electrode 
array pmatienhna member in a direeiiors towards the dis.Es; end or the housing reiah.vc to 
a substantially fi.sed camera member allosm the electrode array which s been loaded 
n m J v n ^mb« 

I;; a preferred Mi. sari electrode army > < 5 -p member comprises 

< 1 ) < , l s , i 0 ui 

a secossd <sm<i seed seccrnl < ad adaprod ;o engage pari of the electrode array. 

With reference to movernast of the electrode array positioning member, the 
tolro^^ ft k, k oc, t c reacted . k. i cem I^a i, t a 
d i - d k s i i ' 
i > R x«i uki .1 t this 

i <s , ,< « m Ki> J 

hire a pea 

t ; < the elecresde array positioning member may comprise a p 

> is x t , >. 1 < u v f 

posmomng member adjacent the firs- era or the afectrode assay ooshiorimg member 

\ N ^ N> i } v. \ ! m I !S ! x V. 

surgeon may eroal pressure or the plunger member to cause movement freer! its ore; 

^ ^ i^v 1 - I . i u a < - ' f n k > t 

racemes ni its first end svheceh said a.ereator raeraber. veamh may be a rhumb rest, is 
idapted to abut with tl rod end I t his abutment .limits moveme 

^ eetrodi y pos . embc < i the hotming thus 

ensuring thai: a riser does not advance an. electrode amay roo far uric a. cochlea of a. 
subject. 



SS - k* w o ( S ' r to or 

brought into engagement vsth a slider such that movement of the glider Sowasds ft 



In < v o t •■ The slider may reeve along a s Is the wall of v housing and 
include lager rerm to » t a user to move the sheer akmg < 

» The second end of the deetrode array positioning member a <. be forked, 

grooved or added so < g > <. mo whh ids electrode array. 

Alternatively, at leant & portion of &e electrode array positioning member 

50 i - ! i > I > « 

engage arid position an electrode armor the lumen of the dec; rode array po:h;mm«g 
,i i r 1 1 K . i I 
electrode aroay 

15 S i <. ^ >< , h < 1 > <. - 

recessed portion at or adjacent its second end < receive n engagemed portion of the 
straightening member. 

In m , embodimemr the housmg is a u . art diner member i \ as outer 
20 run! ■• » i f a » ; <5 du t it 

;n i rl of the hoeslng 1 are <> \< s d that one of said inner member ex t\;u 
member is fixed relative to fee ether member snob thai the relatively timmrabbd 
)i\oie n v ! <, v. s< o<, s i ! i U s , > 

"iked" member may bmdde the capture member. 

35 

U v >t n mmbm s dude number < b rc Ui t each 
embodiment baa Lhc beamse thai a engages and magtoned dm engagement portion of 
the stralghtemng member such bun: as the eteecode array is adv.urced irtte- a coedm; of 
r sybjec errh 5 

SO k H < m , iuPi s > e V t 

1 < I ) , < ! i * - i 

^ rber 

By the term ''substantially oxedg tt - comedered that the capture member does 
m not substantially move m a y-cciui v us She us end of the housing of the 
Uv\t„ u s * > <e i r s \)< id <- c icfe a 0 s, It is 



9 

1 ! t v ( t L ! 

' 1 v s ! <- v. < , X T t S,K \ t IH 

icVU \ e ' v £( v v 

5 In a prefixed embodiment, the capture member may comprise an elongate 

member which extends horn j end to a cspaae ertd. At or adjacent the i. p » 
said captu.se me.mber may include a fogy hook, loop or tie or any nmmbas capable of 
ertgaging with the engagement portion of the straightening membe; when said electrode 
i i 1 s > ( 1 a s s i 

10 

\iu >a<od ( i s 

• IO ^ < I - i ^ •> » s <. < , - > > 1 . s,n i J 

J ,a ]ix o< Ua * - ,s s ! o * « the o jo an of the 

straightening nwmber. 

IS 

it Si ! < \ \ < l,M(> j t. u pUi 

member may no a member positioned on or forming pari of a wad of she housing 
io as* nee m i tip i nnhet % s inner 

member and as outer member, the capture member may be positioned on one of said 
20 i ne o t e outc 

> ! e dative is the o e t is - bsl a aii> fixed On capture 
tnembet ma> be posifi< \c on sasd mbst&ntiaih fixed met«be; Fhs capture memhos 
mag include a fiap. hooig boa ar tie or any member capable or engaging with the 
engagement portion of the stralghtertoig member. 

i i; so pma that a leas rtsoa c he ei o £ u h pos o ins 
ok tuber adjacent - e< t ... long u Said ah I ? at totg 

v. motbe! 

SO 05 ;bo a 4 ' ' • i ' o v j". o ^ s. is en 

also canonises an eiougate structure extending from one ana to a capture emh it h 
envisaged that te capture end of the capture mernber may comprise a substantially 
holloa ylmde Fhe see 1 end or a portio dtacent the coed e ffd ode 
3.5 v i v» w b < w i 

holloa cytmder of the capture member. The hap, hook, o or tie member of the 



10 

capture oaem'tatr preferably eateucs inwardly of the capture end sech that k amy engage 

1 ; , <. "sous- <ruy 

positioabg member, 

5 ]';< the i 5 > ; odterehi the capture member is positioned or; & wait of s 

= «»er i 1 u ( \ i ^ , w < o 

the itr-" wen V and the outer member are substantially hollow in structure such, t t.a 
■he mner member is shdabiy receivable within, the cuter member. 

10 l< < cmbodlnuanu die electrode auay po^bomng member ruay comprise she 

mser member. I - eafhothmeog Pre capture member is posttmtted on the outer 
•k a such v a: least part of the captta'e member extends through the slotted 
^ ? ) of the eiectrr.de array positioning i t ^ 

1.5 i another v i » . s she eiecaoOe array posttwamg member may comprise 

the omer member and the ismer member includes the capture member, In. this 
tamvxhaumg the electrode army may be received within t I immr and the outer 
t i t > * v v t 5 ^ 5 ot he 

eleeirodi amy * ds in) I v* > » w t.v ru > ? I < <<•> w-th *he 

20 ! < . . <. >< uv 

member Is moved so too ;s the electrode array. 

< i r resiliency 

few k m.mna n.cp as a pmstms acre al In fait* c^Kvnoem site fmm'mk of 

25 capture of the engagement poriioa of doe sswighterarrg m.embet of the electrode array 
rehes upoo movemem. or deformation of the dap member caused by movement of the 

cpoi-m m v - 1 d m m >^ - ^ < 

electrode array Is loaded onto tire device of the n - i -< In 1 
the cmwny etgyngemern purport of the w -oe a ai.-.y member aga 

30 ilH M « < , » s » J 

eftbee,mr>m . ^i s < d- m pos&w&wh 

fix ( viv portion of the sirmghteniog member past the flap member, Upon 
rotes a; of tire "defortniog" three, m orrce the engagement portion, has passed the bap 
member, said flap member may return to as original cemfsgtrrahori such that it 

35 s he sod 



ch t he force < 
; fiao memho 
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aumbax always a discus^d - further detail hakm 



member tkd: extends i the i Aer a the 1 o Oi eketroth 

t , ! ! 5 i V k kh 

loop member comprising the sngsgereem portion of Hie suvndnenerg memoer. 

I em wherei n d u lemher i »ci d< j oi * membe s 

at m< capture emf t is envisaged thst the 5 i a h are made v s suitably 

uP ^ m v ' n t 1 i s o ^ 

to a second closed position In oste smbodhne.iih the jaw members may be moved to 
their closed position by movement of the electrode array posiiKmiiig n i i i this 
, , ^ - m > > c > ' i ^ i v x t x e dk hollow 

cylinder ofihe second end or the electrode array * > > \ member sued that the jaw 
members extend beyo&d the second sod and flare outwardly bom said second etvd. 
Movement of the electrode army positlosflsg member to its second position causes the 

©co«d U.ftheei < m - i ' t * vlth. the flared out »v 

i ( vieCiboo s; rt electroi n > 
posidotustg member moves from its first to its second positioa causes said jaw members 
to deform end take or; c second closed position thereby eaptarmg the engagement 
portion of the stralgmening member > electrode array leaded onto the devsee, 



ut H < ' - & 

25 , m mso of -siu 

elects odt 

suaigbien a pje-oorved eiecttode ao&y tires enabling insertion of the electrode army 
through a cochleosiomy and into the cochlea 



30 »v v >' . v . < . * e v « » in v is 

«. 1 «. 1 ! , H 5 x i 5 i x ! vv < r\tv " ft 

and may include a number of structures Including hut not s s s to a suhsmotiaily 

spherical s<- e a hemispherical member, a conical r a brbioOhko member, 

ot an axrosv-shaped - se nl e A ic; cm eh m mentioned above, the engageroem: 

35 do < < ^ ^ t ct i - > < 3 wdh any 

one of Ihe substantially spherical, hemispherical, eon c:d. > di e. or arrooojhaped 
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1 , < v'*faon 

h s v ! i ^ i M -> 1 5 15 

£ i of iwwartm e cVctrod < * t lie Soop may be more « u!> 

XO 3 Xi t i ^ N i 1 ur i 

! a :fa;1hsi enmodnnena, t eipgagement portion of v » ai> Mil. ft ember 
re, k m; uv v <■ x v I ^ v s 

balk like, or armw-sfeap ses 5 aapemju >: »vt i tun 
mav lb*- 
nsti ' riphericaf bemmphenoaL eon:tcal bulseisffce, or arrorsxmaped member as 
a means of deformmg the Hap member and resulting > capture- of the engagement 
portion of the straightening menrber 

hi oae erobodiraasiL ihs electrode aixay may b« loaded into a cartridge number 

s a I of 

k vo mlu t noUt Uh J i U nv s f t _ k i xvt >a 
of the strsigbienmg o , * 1 , \ ^ \ >t >/ therefrom is received emhm <■ distal end of a 
i ^v\t> V 1\ ut cio a-U s o ^ed i <> -a<i t uKu I 

portion < mn of s!;» 

s bs ! Mk * p< u on ei tlx cleared*.' <»o xs . >m x es rm ,do a the 

iViu p>< I 

A* discussed above, at least pay?: of ifm capture member may eaieii.il into the slot 
formed in 1 aval; of saui skated portion. Where the capvore member includes a flap 
ura\ tie. oh is ! o^ i , <. Iran 

i i i a s > » a 
a n !s S a 1 1 rhe 

; - agar ; s 5 I along xh< 

p n m of urn eieoarode array positiomrg:, < < m eagageraeirt ponkm of She 
straigiftsmrsg r\M a is forced against the dap member caaxng sasd .dap member to 
move or odors* such that it no longer atmstankaiiy occludes the u ia of the electrode 
<r< >esi ! v'i b n 

s i ' ? ^ > ui * < i r i 

* s Mb > v. — M , ">e !l 1 >'v , S v i 

configuration extending through the slot of the slotted portion of the electrode array 
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i - 5sr lumen 



therefore acts as a "one-way gave 1 ' for the e 



S \ o >« o t u d u<. 

10 % > exjmaleiKl 

>> t h ' v ? 



i of the * 

electrode array is advanced fera the clsfad eod of&e . 



\sthe vkv <a ^ > > 1 rtv 

the straightening member captured by the ilap member is held by the "one way gate" 
system of the ik? member aad thus prevented from advancing with the electrode array. 
Fl t ,h uetnbei is therefore p med trot* x \ . the 



tree of the 




Where 

the lisps 

i i i is i >u n ^ ' i the 

along the slotted portion of the 
is a < ^ u,' c , ^ i ced of \ 



\ -,, " o ...peae ft.arbor !«ay b* lornMwi < • 1 "> n 

no o r c i - i io by a * ^ member or a « -o h a t fl». ^ The 

bdc n\-u ^ , k < - , s ^ s ^ ^ ^ " « " 

< , > » n 4 s i \ r s< 

i K tit! > «• b » - < SH t U V i t >uhr 

icmher. M >fxk s i direc rds th< end of the 

bousing typical!) effects uli witMrw t d the JKWghteaing rm xo front ik 
s s » , 

fho devKO our ^ e \ s ) ^ ' rui ,<>n> a <Sa n < b i »ci < 

,.«,., — ; < . mbsa i^uetK'i . - 1 » 
m<smb& has moved io its second position and me electrode array advanced into the 

eoehka of a s i > » 1 ' sceaU, o x lb h sh ie membe" * 3 s o uol 
housed in a receas of said sbde ra i 1 f ' 
a « ! \ j , o n ..Jiu'v-v a mxm \ on .it; 

comtec t pjx>s g k >ltn n» bod> sprin m mbzt 

aichc iv rhe inner wail of she housing of the device. When the hooskn enu^-on. a 
o i { » d i b * \ r <. r tnc ■>«( <• 

mzmbw and the slide member relatively towards or away from the distal esd of die 
housing is preveoisd 

I i n c ) x\ N ^ ..tt: -i v it Ml* j ^ x 

a nroove which recefceo a pornon of the electrode array positioning member thereby 
cbe^ ^ i i n ,Vv> is a s or * oo o ^o \^ e .a v o ^ , Mr 

i Kir as ihe dectrode r s > m as frost to its s& nd 

position. 



Typical iy, the ehooode array posdooorm ;»ember 



s eieeood: 



o < eounectsxi to or t i i wru; oire iMii s seso 
oositiOi'sCOi member raciiide;: a nhsngcr member made up of a fin; nth cost commented io 
i s ; ; t u 1 ids « are preferably made 

5v ^ v < o own i . < > s n 

x , \.> \ i 5 s -J ! 1 ' !S , • ( 

a do Jtiore flexible material than ! friursb rest end pushing arm. ) ik the 
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so- > < % > r >• n t f \ v ^ ' ^ > 

v ? s ; w > > Amur* 

P eferab a portion of a i s erst i nection > the 

hi ! v the hoenresdia;e member tygica,dy passes abag ^ groove of the abde 

1U 1! \ ' ' > t " v ! 5 v < ^ ' ^ f 

into a eochiea. Movement > sntsrmedu-te member aiong tire groove of the spring 
e < s s d , o > d ' 2 x 

, ^ U xi > MtJOBBJd Slid J x v > 

) ! i is within the niche u the housing, movement l the inn t i hi t of 

the i ^ pos ^ 

i v i ^ t 5 ' 'is p j a 

roa\ pa^Ki < so ne V vO-,<. I i , Kt ; u s . 

m bst , < > 

is, ,vkh o ' v - 1 T 

s>o k )u J,-' xk > * i u r »r , o>c i 

h !h Hi^C^-UOlV! ~\ Msk OfOk' L t i >' 0U\ 1 U m 0 >VS 

<j m u n* withdrawn prevaaaaraly < said as 

As b > eieooode an ay positioning meemes reaobes its second position, the 
i ! mbe: The 

shoulder of da;- poshing arm pushes agamsa a wail of the groove of ' main body, 

<^ . !>a < , n i U i! i i ! ' 

position, vehereir; the eneo body is rehoiveky spaced from the Sag member to a second 
posirion wherein said main w is relmweby less spaced from the , member. The leg 
^ \ s v n * s f i \ av » is 

veiy securely housed wohm sen area re of the sk 

Movement of fee main body of the spring member relative to the teg memoes 
disengages the honsmg engagement member I UK niche in k inner ^ of the 
\\ e 'housing cagagemem met . v i > >e mne i of the 

tinger tests a direction towards the so t end of the hosashsg. 



IS 

la a preferred u \J i i distal e;sd of the housing abuts > the cochlea 

It s s K ( ! i! 1 <■ > V * . v ' \ N f 1 N ! O* Ik 

s j sun i member « s Use electrode array. Such a device provides st stable tool for. 
5 ? msaream of the I r v v array with less risk > slippage or accidental movement of 
am 

in anotk d i I <- - ) ' - 

bar data! e:ad s > honsmg sdvancmg too ' am; a cochlea of a subject. For example 
10 I s s s - ^ f ^ - - * ? 

! 4 ? n 

Oshet s eh sac s mus, k poeeof e e>e-:0oJ< as^o 

advancing too far into & cochlea of a subject. In litis regard, the device may include at 
1:3 least one stopper mamfe; > pre veers the electrode array positioning roenaber m 
moving v ,m a predetermined s k\o In m embodiment, the :rmppci member 
, . ' - i i i i the 

eiecoode array positioning member is is res second position. Such engagement with, 
said n member prevents the electrode array positioning member snomng any timber 
20 'beyond the second pmkion. Tk<s latch meatox may be posttiotsed oa my part of the 

OV\ In ft lb 1 ' X ' * K O s > ^ i ! > X ' 0 

In another embedment wherein the electrode array positioning member is 

m v v re < n ■s ^ i < ^n ! 

2ft hector in tins ease may be the length of a < in she hoiomg along which the slider * 
travel. 

} v. e v 1 is is ihi c % oe vi 1 x >rese 

mo , « * t > e < c i s S 

30 5 s n in ! e e < 

i iS SS \ s t j ^ k i 

tip ef dm eiecsrode array is positioned m das middle of rise lamms near the hack olthe 
^ < eais tympani 
e - s irro > v s ; tt*;eue 

3S 
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*s the etec de a a 3 mov*d tc se d >os os ba lovotoeru of the 
electrode saeoy -> s s a merabeg the electrode array continue:; 10 folios a trajectory 

iatera of tht > 
is.!., 

c > 0 \ n \ > 5 1 t s t u v a 

JuX i , ! ' !N ^ ^ ^ ! <, X 

i 1 t 1 terrcd 

10 

Inmt lit 1 » n - ■ 

nieasbi-i- to prevent prernature annaoeent of she electrode arr&v posihortrrac member and 
thus xtoveme of th< elect de < -a la this regst i s< sag that a utgmn 
woul U * 

IS 

hvJ it t ^ 1 

etechode ratay posknorang otefaber ar o; adjacent lis hrta end The safety cap may 
feather 1 h < (\ m of the housing such -bet the i k array poaidoeing 

mem \ s ; econd position, 

m 

Pre&r&b s s ^ ' >s > ! 

aaponrt chrnae: feipeooa -ind iranapottatioa As a ceoot, ostce unpacked, the device is 
in fee correct position for aa aroearbied cartridge and eiectn ale array to he attached. 

25 Ih una the r n K\ ti 1 1 "< J as 

I h l!h k di' r > i r 

reade from a rectal as stnyacai steel or a combination of arerai and/or plastic. Use 
choice of nnaeaiea may depend upon whether the device is ntaautacte ted as a re~uaabie 
ox a disposable device 

'M 

^ \ -~ > > • I - 1 U >fv 

i \ \i, - , no as to prov.de \ go snv t> s 

ts during insertion of the eiecuode array hi ties eorhodtraena the , > nk array 

twi metnber and the capture member may also he angled along Ibeir length to 

35 t ! s Uv > t h ' 



is 



t j ! ^ K hC v. * 

niviTiber is mzM relative to the handle As noted above, ihe tip member may be 
removably connected to the handle. Further, the tip member amy be rotated relative to 
5 , i I ! n o < ! 1 s 

s\,Vv be x, ! \ f> ^ < <- v v ' v <.h > ^ 

P <k ah ? 1 <■ 

10 device. 

„ i ) if i \ ! ^ < v S' 

is 

x f , - ttc ae <d 

; d i he eieedode array is t to < ft! 1 R k ie< h\ a 

surgeon,, immediately prior to surgery-: 

20 la a fourth aspect, the present invention, consists in a devise tor bsertitsg m 

g seirade sns) Sato a «x subk s 

> k i o t <- i < 1 * ^ i; ^ hh ^ to a 

distal < > >. distai v adapted , receive a portion of me electrode array, 1 device 
„ mtvl 0 cb t i ! pe ; to 
25 s * i> extend through sad housing > > u a first cud ( » a second cad, said seeoml 
end £.a ^ " ! 

\. i, . ! .m ! n s \ > > v ue ! 

of < electrode array » a > s posdio:n c < < 1 1 > > housing ro , second 
i 1st I g; the device furthe 

s.ket ah r t > J i ^ ^ % i > i ) i <. Ov 

. ;r 5 ca said fn t posi oo suhst&oi !S vitMt 8 I ig t aid 

•su i ; ftdtlh, extet - nfn< ihe housins 

35 
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i< j ! provide a«thod < si &n 

J 15 J 1 is i. v s S v Siiid 

m«dtod indu hi sp 

n - s< s ^ :hii i , j > the electrode array loaded shereoi; arks a surgical, 

i f a subji i i i < ! osi Is s 

wail of the cochlea; 

ar'to mev« 8xaa it* to 

10 fh 1 s s, i s> t v ^ s i I il'M M!ln 

)IS; , ^ > - v ' < ' t , - S ! 

extending froe:; the t end of the hoeing such thai the electrode \ s advanced 
irtto the cochlea of a subject; witercsn the straighieamg meraber of the electrode array s 
x t i < 1 i * 0 m ^ > h if k i'Mu s . I in i s ( i i r < 

.15 -V) h t , u t i U ! , ! v ! > 

j s v ns i is- <- s n 

«i em Ion consist tj 1 iber f« 

20 s t i t( g s cactrkigt 

5 u< ( n u » J <. d t i euv< end, said 

i ^ s. V,^ \- < : . * > > < g d, i 1 5 > i , V>gt<k: b 

l <. v. < v. ! C t t 

portion of the ssdewah of the elongate body adjacent the -first \ o uu said \ ke, 
25 s i v r i <v 

1 v , , h s i v t i " i\n u 

by feeding a portion of the straighterartg member of the ekc-oade array edkch extends 
s , „ >. s raLe \s ^ 

30 

Idhe elongate body further reduces a ska along at least a portion of da length io 
< v \i! d » s the leads of the electrode array. > \ the skit is \> u>o 

straight and constant in width as it extends along said at least a ponies.; of Cite k 
body. 

38 
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t i , j e hb 
, ! n M 'I I' U - - ">< - ^ " lM '^' s 

electrode arrav may met; be i < mro she cartridge member by pulimg iighlhy em 1 e 
Li d > k x , , i ! v e v s ^ 

* h extends ^ the elecrrads array also extend* Pom the first aid oM'.u cartridge 
member. 

Tire cartridge member and electrode array may be used with the device 
disclosed in tire 8m upsnSt of the i&veatlon wherein the cartndge member may be 
kn,,d v. ik re -sk md ot *x - !Mii ei ? ^ % s k «>tn 

posoinurn- emK r ut deuce « tec iya ff .tP as. < * * 

Si ! ! s 1 >. t u 

p.hua; - \ ) I u eieenod« ^ mi b <id<n sns to a 

pjooedme. 

the Smeshig of the demon s ! ii- a window, in s emtmmmenb as the cartridge 

! <v „ t M [ ! K V K 

member is aligned with the window in the housing of vise device. 

s , t . I ^ ! st sera ei can be ^een 

t < < ? d «, , 1 t , - „ ^.'.\\ uhuj\ X 

taken to be correctly mounted artd a user may fen commence with the mtgml 
ptoasdxm. 

Kb a prdki < be made from a sber oi 

materisb and is preferably made from an electrically insaiatntg material Preferably, if 
not made oi eh a material, the < gs , ! ^ fcet I s layer 
u , U s ^ n i bids 

embodiment, a metal cartridge member may be coarad on en inner - 5 defacing the 
bmmc of * e body v tor example. * j ^ x. PTFE, a lubrieioss silicone, or 
a tiiasiic paint such as ABS 



1^ a m^o i ^ t ^ p oiv^ . ) ekeexxic u m or 

IB s d sose hody 

which extends from -s proximal cod to a distal end and a strsighteaiag »w»bar 



maendmg along at least part of the length of the cioijgate body wherein at least a 
portion of the siraightsrfmg member extends beyond the proximal end of the elongate 
body, said at least a portion including a simstaariahy spherical > x,s a substaaMly 
hemispherical member or an atrow-sfeapod \mbu 

La as. eighth aspect : the present mammon is a method of implannng a pre--eurved 
go- :■» m> array into a cochlea of a mbleog said, pre-emved electrode array being 
maintained in a sxifegtautialiy straight my %\>qa by a -xr * h < \ member, said 
method Including the steps of: 



10 



advancing tbe pre-curved electrode array into the cochlea; arm 

progressively removing tire straightening member from the electrode array 
during hisero.oa such that I he electrode army assumes an advancement path that 
conforms to the aamml shape of the cochlea thereby reclimicg she ioeidetme of damage 
to tbe sensitive structures of tbe cochlea. 

Figure I is a schematic view of a folly assembled device according to a 
putt )><. v Ofi '<. vestion 



figures 3a and 3 b are schematic mew;; of pari of the electrode array positioning 
member of the devsce aboem in Figure I: 

Figure a Is a further s i m view of Use parhaliy assembled device of Figure 



ure 5 shows schematic views of part of tbe capture an-niber of the deface of 



- %t - pan of a i m electrode arm) 
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> a r&ptare Tsesrbv * ^ ^itpnurksi- 

^ i ' > x 5 > 

5 

, R 1 r S { 

insertion of an electa ic »x&> 

id 

Figures 10a, 10b :$x-d 10c stiow s cartridge member acceKhag to another aspect 
t „ , > 

Figures Ua to 22o depict further embodiments off.be device of the present 
15 invention. 



A d^ iv. <_ u v ' -> as 10 

20 u m > v ^ , » » u - f u m wuvtobo 

100 isio a cochlea » ! a subject and re i s , . nembet 101 of the 
electrode array 100. 

io device oompr^es a is < $ b end 12 to s 

25 ii<i 1 , v f « „ ^ 1 i t > ! <. ,5 u 'il 
100. 

V ^ V. ^ N > - . t < < ' S ; : ' i J 

ex it boh 5 to a se t6 The.** ond end 

SO v f v v I ^ i ^ >to s ^ o + ^ ^ oh a s ,o 
posibomcg member 14 bom a first position to a second position effects nsovemem or 
the electrode assay 100 from a first ooshsoH substantially within the boosing J to a 

-Ox v icbo s ( ^ ih bs-ob em. 1 ! 

35 . , It ! ! ? i 

i v i capture em he ci e k " ea a postio! i 
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i.troigh;;-:;!!;^; member 101 of the v'w v array > such that * , straightening 
seetuber Krl k restricted frora >novrag i the v o ! array 100 from s > first 
« lot i mti&ih <■ Kin the 1 >. i to Its sec m xssi&on substa 
exmrubog i the distal end 13 of she housing II. 

The electrode array petitioning member 14 includes a plunger 18 at hs < . end 

15. XX) v f v> \ , ^ < 3SC 

movorecm of 'hie electrode array pctatmmm: member 14 from us fust position to its 
nJ xMoi J< <n H , ♦ i f ' sni The 

plunger IS includes a thumb res* 19 which is adapted to abut with the proximal end 12 
of the housing 1 1. This abutment limits movement of the plunger ? 8 towards the distal 
end s of the housing i 1 ibm ensanm. that a user does no; advance the electrode m «> 
100 to i t >. ' i depth use a cochlea of a subject 

A fCMOn v < \ x v 
ami 16 is slotted as depicted in. Figure 3a. The slotted region 21 receives gait of the 

k i tm* M t \ mak i iv v > v 

below. The slotted region 2 1 < ago include a window as depicted In Figure ah. 

The slotted region 2 1 also receives a portion of the capture member 17. 

Ihe ^ o < , ( u 1 3t 5 d t 

' < , - e 1 l v. v ' im 

As shroem m Figure 5, the capture member 1? ruciudes a flap member 25 located 

i l> t l v 1 !< 1 1 < > * 

i S V VV « « - > ' ' > 100 O 

Joactd em ^ ' 1 

h J N . M )lU !l. S ' 3i 

2b which, when she device 10 is fully assembled, extends around the second end 16 or 
a portion adjacent tbtteto or the electrode anus positioning member 14 (as shown in 
Figures 2 and 4), The flap .member 25 extends iron) the capture end 24 and into the 
>. > s N met 1 1 



2A 



The 



i<* CvU )\1s <>.>mm f 



central Imnen or afong a slot m the electrode array (no! shown) aad aa engagement 
p v i. , lo MvKs t >v ,oc ^ n ,» » ! t o ku i * ,( 5 "Jk 
i nemi 1 acts i . S en ? f^ 1 ^ >d« ! ^ < 1 

i-tra-n e- >k v., i > * <- 

The apgai,* <■ 1 J bai1 

member 104, a loop 105, an arrow imrmber I0t>, a bulkt membes 10? or a 

^ ms, » k member \ As departed is Figures 6a to x the ^ w e portion 
, J |( s j ^ , h j n > II n »i« 1 ai OA mmie< 

(s> k; a kii.^ ^ * v p\ <. J uti l c ^ o h,f^i>i loop j'- s 
located further from the electrode array 100 than either- hall member 104, arrwv 
member 106, bullet member 10? or hemispherical member 108. A surgeon, may 
tberefixe i. > * optica of »^ the electrode array 100 manually wherein the 
ioo] 3 may be » sasii a 1 < rod tool such as a hook, threes, t* 
r»r the like, Rather than grasping the loop 105, si is possible to provide a surface 199 

lMl ( < t i i n o ios ft ^lu^it. \Ui may be 

>.!)( eith r k j capt re lie >e$ ot tk is see o aim; i v-sh i urec bj s 
surgeon using a baud tool, such as a surgical pick. 

In Figures 6e and &, the loop 105 is formed from an aperture 109 la bullet 
memhz 107 The apert e 109 enab! surge* k ptum tl t hk >g membei 
101 rv'tlh a hand too! as mentioned above, .. 

[; S( ,M i i H tO r< K V * \M ! - uvut r? 

portion 103 erdendmg Soto one end of the cartridge member 29. The end of the 
, i <■» a ^ » < * - 1 ^ <■ !i « ' - 4 ' 

t - \ d)s il m 11 - <k tm^sm, V f J . r > 

said s ' B ; hie engagement pernor; 103 moves through the slotted region 21 of 
: < rs t\ «K~' H ^ i , > np UrV s r**X 

„'\ O ^ v ^ V ! 

it the lis > t embe 1^ i ^ s ! 55 the 

}f m ^ > i v. ■> 3 * t , - 1 v c u ce 

; , x the fi;u> er 25 is delm ! - ! 

portion 103 s it 5$se - 3ap member 25 ) e she engage f t;on 103 has 
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xe%vC. v x \ ! v.! ik tkp t(\! s i N 

s i t. i ot of tk 21 o£ ths 

electrode array poaitiosing member 14, 

5 \ < ^ d . jIk v. . , ^ \ i« - i " ^ sk - k -dxi 

ration ' 

directioa, that x towards the second end 3 6 of the eiecnaxle anay positioning member 
14 

10 Figure 6g to 6i si v tk t >v x^lon 103 paabng ths .0 > measbs 55 

In Figure 6g, the sagagernent portion 103 includes bad naxnhe; 034 whereas ;.u Figure 
6k ths engagement pordon 103 axdodos a kuxispfeenca! nxxaber 3 (as 

The engagement portion 103 shown ia f igure < includes an arrow member 106 

18 uk< i i ^ < i n« o Ik 
benusphere 3 03 

\ , v. u i 1 v xi <. x > M id 

eiectrodi t ! ) *er H abuts with a proximal end KG of the electrode 

20 v uv on ID Kti ( <e 

pos.Ki i * < k t t r kt 

When the plunger 18 of the electrode array poshaoning nienibei < ts axrved in s. 
<. u ! towards; the distal eori 13 of the housing., v second cod lb of the electrode 
23 array positioning member it p^dies die prosiasx end 102 of da; electrode x 100 
* \ , s s < v i < S ^ i < housing u 

v > " 1 < HtHvt 

w on. , o o awx t 4 v s v ■ > . s . " ^ d atxw the 
30 er-gegeraeat eon ion 103 of the suaigbtenbig member 10; is beki by tlx; flap f Oi 
2a of the capture nx-naks 3 7 and therefore » > . * , - member 101 is restricted 
bom advomang into the coobies with the electrode array « \ x m.&y be some 
ditenj% memoet i > 

1 ( !. * v. f _ " 5 

35 eagagemcid poiuvs m of The of the m- ? i nember Ids. Accordingly, tbe 
sl<e v fAom H yuMe!> off ihi^tu%8»cnin^ mcrok * > i 
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Sulotamiady dee of die mi member 10L the electrode ji 100 ^ t 
start to take on a pre-curved configuration " nh the cochlea of the subject, allowing 
the electrode array to assume a mid seals trajectory mto the cochlea which reduces the 
a. uoiiti^Ov - ..i'v > » »U i ub'u evux!< 

5 > V v. « ) S M ( S j> 4 5 t 

i s ' ' i v > < > 

! ! < v ! ! M> v. ! 14 ^ ~ T > > 

10 1 Sikh mw m f xv v , { n t t be a 

rhe engiigemem porbots < of die vraighiening meeker 101 - \ , x said engagement 
ponii Hdcmgt c slotted i e electrod. ty posit iex; in memb 14 m 

r< s the proximal en 

15 rhe one end 23 >f the rviptno tembes I Is cort 

„b when t , device is folly assembled, s located xvitMa the housing il. The slide 
i t ? k member 3 

rests 32 Jmm mm J." m chic; r.e^vk< ; onac cvrntu a member 1"? Motenvm of 
20 U iM es the >roxim&I en 2 of the houakrg 1 wjH 

. Uevt h H) Of i x 

flo k v i thi snrh . mechisni srevent witlxi »l of 
die strajohtemeg member 101 before the electrode auay rxoltiommg member 14 has 

23 4 > ,J ! 4 t i 1 

s 1 < < f r m< > > ) > <. m K 

n hoioeri within a oeeeM in the r.bde mencber. Ths spring member 34 ;s made Irons a 
resiliency flexible material and includes hi ik '> body 3 s which < one side 36 is 
s! i .T On as op? >s >od> i5 

30 v * V ^ f >4 (. » „CO. pi v j J 

the mam body 3 5 end into a niche (not shoom.) ia the iaaet well of the housing II of the 
device 10, When the heaving engagement portion 30 is positioned whom the niche of 

4 s f x t \ It v 4 ' \Hl i 4 i 

V 1 M „ s St ^ ^ ^ ' 1 

35 member 34 is housed vathsn the shoe member i , the ahde member 31 arid the capture 
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member 17 s k ccmaeded is said slide n <. 31} are ; 1 e.i ^ from movisg ia 
either direction. 

tc sSi ' ( \ n vb ■*< s s . ! ' , 1 i 

5 5 V tkb l\^ * . i , m > \ ^Olvvv e v ^ i ^ s ^ ^ 

14 sad shows die electrode array positmomg member to pass theredwcvigb. 

The eieotrode array positioning member - caifiprises a number of eompooeots 
commoted to or integral with one another. 'The pioage: member id comprises a ihnme 
10 mat 19 connected to or integral with a pushing nxm 41. The pushing arm 41 h 
mrmm^ to or integral with an intermediate member 42 which has a smaller cross- 
v oil !> , i re ptmhi ? a s < , ui< is 

connected to or mtegmi with an end mentber 43 

15 The er a of the pushing arm 4j whieh is connected to the inienomdiaie otarnher 

42 is slightly tapered in sis join wh:h the naerroedtate member 42. Accordingly, said 

4 jo m k )t o > v v. i i, )( 

•iw .me: : i 

2D & use., th i meml of the slide 

member 31 a:Ki rhe spring nmntber 34 when the plunger Id is actuated and she 
t t'li u s hi Voe ^ , f 
42 < \ h the groove 40 does so; disrupt iha s g 5 v of the spring to 34. 
we> ao 4 if the spring rmmt e V m p wt ■. e\ each that me housing engagement 

25 meafe ^ - v T : ! w r o » ^ a 

< v s) , jo ' 1 n < 4< ,n > < i < "fit meermr 

49 and tina die spring member 34 f slide member 31 and eegbare member 11 are fixed 
u position le.laoivc > ;e housio 1 il s. enahh m siccitods an 1 osnwam 
member 14 to be moved to its seeomi position mirhow the stmimaenmg member Hi; of 

30 v ro ■•-sid ar m, 

As the electrode swag posirimmrg k dm 14 reaches \ second position, the 

v, ' ( N S > (OS . ! i O - f 

is v t <. i w> This 

35 causes the um& body 54 to move about its hinged gain; with the ieg rmmmer 37 from a 
! s i k 5 ekiiveir* o m «sf 37t< 



n 

& ^cond position wherein said main body 34 is relatively less spaced from die leg 
member 37, Such movemeat of the main body 34 Use spring o enK 34 disengages 
the housing engagemsni member 39 , the i k - 4 ^ n m i of the housing II. 
WHh t i ^ v > ! as c 1 — l> " 1 

s housing U, {he slide member 3 1 and the cantos member 17 are free to be moved by 
way of the finger , 32 m a direction towards die proximal cm; ; 2 of the bousing 1 1 . 

s },Ov ? 5 > s i « s d 'i a% 1 

suitable i irarodnction wto a patient. The tip member 30 may be integral with the 
10 <- \ t rcmsindsr 

of the boosing i ba^ shown in Figaro 2. 

I f,t v! t S i t s. <- > ti I 

H- i 1 • K to <! v * 

15 sOO The electrode array positioning member 14 and the capture member 1? are also 
f s ! < -Mu-i u y ) 

The tip member 50 of the housing 1 1 includes a window 46 to allow a user to 
view the electrode array 100 one* said array is loaded onto the device 10. If loaded 
20 correctly, the uses should be able to view ths engagemes \m » (03 oi 
u hm u s >em nmgtre 

Figures 9a, 9b and 9c show the device during the various stages of a surgical 
S r dure The plans 5 i el varus tl (oxhnel end 12 of th* 

25 ion ! I i d abu \ m ue proxtmal end C o < * >m am m . 
, m of the pi mes ti ode array 100 ona the 

, « I, < > ! <»< ' ' ^ h 1 5 5' ' U' i v ulv 

capture member 17 of die device KX. the electrode array 100 advances ob the 
straightening member and fern the drawing I g whereupon it takes on a pre~deiennmed 
30 curve n 1 re-w 32 aaw th ! v> i t, inwards the 

n mi I uk, I m , . » tn*«i 101 JBL j 

removed born iheek ' odearra I' 0 

Aea tridge mes Two us Ax deed a fin third aspect of U invention is g* aes ely 
35 det>kwo u HOBf,'\'Bi " s - vm-\o 
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when osed vph electrode array 100 h Ms sttasgfstesisg . ih 101 \m is 
tlmrPPm 

\ s o , o >-ad D nv^nP_ jv: P'PrPmdes as 

5 elongate bo< P vf>i s v » . . ent 13 o s ss end 132 The 

elongate body 130 has as intcrnai lumea 133 which emends ih^hrough and which is 

i v ^< . S- f tiv ill) 

rfee cartridge member 12 her includes a s $4 tig a pen < > 1 
10 length of the elongate body to accommodate the electrical leads of the electrode array 
100 and a xvmdow 135 so a portion of the: sidewall. of too elongate body 130 adjacent 
the .first end 131 The on > s < v > > , 

W,^ !< 'V ajMs|VMU^Kd 1 M, 1 U \<" -DO h vo< KVV\t ! ( 

1$ I „ ab< 19 h\ feed as t le 

engagement por.am P t the < " < a >er % of the a'e none » -\ IX 
into the second end 132 of the carPdo'O member. i>- electrode array 100 is oriented 
; u:-h that i <o etectricai leads o {he elect ode arm t net with 

the slot 134 along the elongate body 130 of the cartridge member 129. The electrode 

20 an »N ' "> s tPn abided no do ^ ■» H v 12 >N In pu 1 ?h on the 

electrictd leads of the electrode array 100 until Pe hail 104 and loop 105 exteatl from 
{tii a si - - UP , ^ - v 

I 1 i , t> V <. P 

25 j, . !h ) i ^ n< ft 1 ' 

end 1 <*s die versa s nd tha elet ode ansy posiaoom s Pk 
1 0 caused to engage Pe electrode army 1 00 within the carPdge member 1.29 

\ IkHU lo i ! •> ' v. «. - P 5 uk! 13 

00 \ ' v 1 1 ! 1 

] 1 of the device - 

? ,ltlN 1 1 d - > O \ ^ I' l\ 10 |'tv tot 

33 rOo x i >n tut <. ^ n ,e ; \ s m-> s , , ; , qi"--s-» ct(Wt? 
ateniber extending from first md IS to second end 16. Second end 16 is forked to 



30 

rmmhnhm eo;-:-aueement with eieeirode array LOO. in this embodiment, the positioning 
K i - j v s t ! 5 ,o <• ,c 5 v 1 0 ;r i ; \; i*u p.um 0 .\ 5 m 5: c 

direction, shown by the mow in Figure lid causes the electrode array 100 to move 
to the o u of the housing 1 1 and no a cochlea of a patient. 

The capture member T ; of this embodiment oomnnses & tie- member L hO which 
s b ! At its 

SecotKl end 153 the tie membe > es i < < 1 m union 103 of 

straightening member 10 i . In ibis the < member forms a Loop at the v. n ' end 
io * >>ieat portion. 

As n •:• housing li of this embedimeut mmim relatively fixed in the forward 

\> , i 5 f< 0 ! ><■ 

cochlea, the engagement portion 103 of the straightening member is held by the tie 
ill •tmrnlno I vi am! thus th. -h f ^ >. ' < ' i < i 

i 01. 

This embodiment has a number of safety features including a eoehkostomy 

iL en 3 o tousin I Dari r \ 

20 roe' ion procedure, the eodtieo is v « of a 
cochleosiomy such that the housing 1 1 is prevented horn advancing too far too a 
cochlea of a subject 

Ote sms * t 

25 KMO'^ ^ 1 

In tins regard, the electrode army positioning member id includes; & second .stopper if 3 
located a; > position along Lis length The second stopper 155 abuts with a portion of 
,ett hoi l ok" be N o a e^ .■ < ^ ^ s e nK' t tt 
\ ^ i < 1 Mag 1 1 . 

30 

v s v. , ^ j Tb 1 ^ 3, Ba 

and } 3b. The housixsg li comprises a handle .160 and a tip member 161. The tip 
member 161 includes the electrode army posibonreg member id vvbich an 
vrember 162 ivhir bu>hm en an on nerubet a s 

35 i ) 1 x from a fits end 16=1 

connected io the handle 160 io a second end lbs adapted to receive electrode array 100. 



31 

The tubular structure of the s member 152 ikrb.es an interna! honest 159 ending 
therethrough. 

"he oute i - ^ v. vs sal r n ^ "i 

•j lujnes 1 hi i eo m s aroximal exid 166 j atH'et) 

u>\ h : K v , , s > s ^ o - I ! > t< 

outer member 163. 

10 The handle 160 comprises a plunger member 168 which, wfeer, the device is m 

Us, s 1 ! > I ! ' i t M s !?K 

i 5 i \ > < < v v < K 

. > < 1 f t u 1 om ki" i tho saner met 

s i < It „ I t . < U ! i ; ! I (\x s 

15 1 ! «. v'! he J 1 is i i ) vit< d 

array 100 forward, of the outer member 163 \i .into the cochlea. 

Fi£ f OS Pi \ ' ' K <.> I st I! s s v ! UiiK ! 

ZQ 16? of the outer member 163 in use, the coelbeo.stomy stopper 1.54 shots with the 
Cs$>c f U>> Inn 

moving »ii the cochlea. t> i > s she outer member 163 s v ^ ; d fixed in & 
pos t sad cannot move further into the eoouka during uae of the device 10. 

25 1 'if > i I i ms S \t 

12b, 13a i 13b. IK Oap member 25 extends from a . 169 of the. outer member 
into the Semen 1 70 of the o> 1 outer member 163 and through a slot: : :■■>- so the a -A 
of die no member 162 sod; that it extends into Somen 159 of the tK member to 

30 ii 5 ^ i > neoibet 

s <\ v o s t v v ^ . ^d K f 'p 

member 25. 

t ^ ^ i Li' 

35 lu <.„ 3 n Su - i c v. ^ > no* <■ ^ ' ^e \ v~ t t island 



172 to ae * ,r member 173 located i handle 160. At a second end 174, the tie ne- 
171 is oojtmfisctsd to loop 105 ofstrasgMerck-g number 101. 

ihv tie fine 17\ v «. x ) f Such 

s amt&nai < > \ ■ \ w o \ hk 

The acmator raeaw.: PI' k a sliding raear^ ] 75 which is movable along- a 
length of the handle 160 

10: As Ivn ^ H 1 v. wh^- she ric line 

s ! >. i ^ , ii( ne outer 

memix; 1<P oh the outer nsembe-M ^ : ^ ^ , v 

P capture i arc puUcd away irois a cocPeostonw thereby felly withdsaPng 

the 'la member KM from the electrode array *00. 

15 

h? she ^ < a :!k1 I the 

VV It 1 1 ^ i V, ' ,1 J ) t< CCt O) \ < V < s 

means 175 and conneemd at a secwed end 178 to the pfoxiaw! end 166 of the msier 
ismbe 163 Movenmm of the sikm s „ < > PS . i &l x i o ions a surgioa 
20 t s the ik nu' k o wtthd the coehleommy site. As tk 

v t S< OUn-\ ™ l'> t H I'i'l ^ v MiMtUM 'OIM 5 l t ' >i K> f 

P 5 H h .s 

< v ' t - , V\ < 1 < i 

25 In the embod fmenr of ihe bwencou depicted n; Figure 1 4 ; the mm member 163 

1! <^ \ , << U < O 

i! h ! I Ik er memo okak > T I < i ei 

25 on a wall oPhe imwr member e extending - > ? ^ 159 oPmwomeraher 162. 

30 Movement 4 pSmmm membe i&S causes mo enn o of the oxJt.es member 163 

relatively towards a surgical •, snob that the w . array 100 in advanced into a 

s W > < * f wPO 

"( o j ^ 1 1 - o wu.i v. P i h s 

! % s j v. ! v. S 5 
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Ftp i i,a! m on 1 e > oft>-e 

mser member " Movement of the slidiog means 175 5 a direclior; away from a 

t i s < e s , i , s bes v. n s v k-.s ; there 

vv od o o the o ^ m ! member 101 from b electrode > 100. 

The device shown ia Figures 17 and 37a, b sad c has a hcususg II which 
t " n t k > 1 i i mciftbe, "S 

jeceived within in-- 170 of abe outer roember 163. The * < L stray positioning 
v, -it < t i t s v t 1 ' v tvTieh 

10 extends through bones 159 of < member OOg along a substantially length of the 
innec - 

hv < 1 ! ! < > N f * << « ? <■ 

flap member 25 . i.< i from a * of the inner member 162 and into the lumen 159 
35 I B of the 

u) 15 > it c second end 1 63 of the 

met! m. 1 

tt V |k s s ad vases o the cook 1 • u ?rocexkirs by 
20 pushing plunger 18. As the electrode aaay positioning member advances towards the 
cochlea Ho of a subject mas exhbi t s i 3 ' 

O . ' ■> < N x ' ! < i 

ad sees off th stra te» nem er 101 Uiernatn h ;d;t it; » the 

26 actuator member }91 extend;- from the elongate pushing rod 190 sum through s In 
v m - - *. ( <. , I no t > 

nsember 19; may be .moved along said riots to actuate- movement of the eSeef.rode array 
g >i, e > member 14. 

30 v - 3 v h » V 
t < i i i membet 1.4 includes a recessed portte 192 to accommodate engagement 

portion 103 of the stralghtemng member el In this mgard ; the electrode array loaded 

I > in i be r < - i ~ 1 

- in else ode o a ather than pushing aga is* engage xens 1 - 03 This 

35 use t said ecess« - 
portion 192, 
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The embodiment of the kvemion dcpiotsd in Figure;; 19, 19a and 19b show how 
, < x v i y be moved by snovet n\ 1 

n s -than bang connected io or forming parr of the elongate pushmg rod 190, \ht 
actuator rmauber n brought into engagement with a proximal end 5 93 of the pushing 

rod 190. 

t J t sO i ! <. e<i ! , *ik 

outer meaamm. The actuator resteer 5 91 further includes an extension ik« i 
Vv ' < ^ n n < , u 1 > v 

\ i ' S >" v > r 5 ti > 

lumen W> o f im s £ x e v ^ s t rigid in 

i uk m and when the i n member 101 is withdrawn iron: the surgical i the 
extension, number 194 exerts pressure on the wedge member 395 thereby causing the 
inner member 1.62 to also move in a. direction away from the surgical site. As the mner 
member 162 technics bre capture member if such movement allows mil citlxim ■ x of 
the- straightening member 101 of an electrode array 100. 

5 s n > | e cantutx 

rm 1 ' he js.« 

> v x> - v m h u , t<i ^ k< ^ i m , «. ' 

jaw members 200 from a first open poshbofghown m Figure 20) io a second closed 
position (shown in. Figure 20a). The jaw members 200 are moved to their dosed 
position by movement the electrode u posbhwmg member 14 < 'w m this 
embodiment comprises t member 162. In tins regard, the jaw members 200 may 
be beld by elongate member 201 which extends through lumen 159 of inner member 
162. The jasv members 2130 extend j the second end 165 of Ore < member < 
1 ^ v <. v. * - x v< i a 1 

sA . v. m I > ' 1 « 

the .flared our jaw members 200. 

c i \ t , N ' \s dx > .n nx xemix 

s x ' o u - i. \ t e 

NO 3 U s < ! < H 1 < 1 

the straight etrmg member of an. electrode array 106 loaded onto the device 10. 



k t 162 by copper member 204 which abuts with a shoulder 205 of a recessed 
sectios 200 of the capture member 3~ 

5 * i 3 t s ! 1 !' 1 x h tbU 2 

oiuu c ' * < i \ > al ?tk s 'si x v p is second 

position. By reaving dc a i-< ce;ei>e; 191 e a s ^ et\e Icv-ckvO away : > v a 
surgical sae : , said actuator meander abuts with a sixadder 202 of the laXX axa.uber 202 
such taat the latch atetaber 202 and the capture auaaaea ']■"? at* caused io move ia said 

10 'I v n 1 ! ! v. I. 

removed iroxv. the elects ode array 020. 

Ihe^ctx v i xlaacs , s^vs ~ \ 2 o" - ^ . , »d 
\;k \it\\ , > } i * > 5 I ( , w ty hp H > t o 

13 pre:m 

ofthedeeu-le rr.e, 0 V 

Che afeiy slip 210 ia clipped ontc i regjbi i € - dioning 
member 14 adjacent its first sad 15. & the emlxxliment depicted, a region of the 

20 dt-dixk ) ^ >sta ) K . - 0 n v isHWliitli 

\ \i m! i N - i > a i f i v n it ! i xk « \ 

posaiouurg ' k s ) <■><!> I p* ( <> cod 12 of the housing allows re electrode 
array 100 io advance olf'straigraeeicg member 101 and into a cochlea of a subject. The 
safety clip 210 actus with the proximal end 12 of the heaxicg I \ thereby pre coming 
asc > such forward movement of the electrode array poshiorang marcher ; 

} ? s a Km ) c 

O }fs i v d v> > O 

^ ok ^ ' k xa v f . < \ >v ^ i o ^ v^h'c The 

30 1 <, SK < > v > s ! <' s , s <s ! 1 i 1 

net restrictive 



CLAIMS' 

L \ f i n, (< ) «. x « i xb v and 

removing a sionghtmbng mmnhez of ihs electrode array, the device tndodiug a mam 
5 body vvbich extends iron; & proximal end to a distal end ^herem tin; diseri sad receives 
t least a cordon of trie electrode array, the device nether mciodmg aa electrode array 
e m «n m member that is mwM% %m a first position, to a second > s s said 
s postfbmng met < 

second position aftectmg momemem or dm electrode array from a first position wherein 
10 js \il ; t < ■> s v j 1 i ) h ui J st n >t 

tiMK , i i v f ) \ i 

o i i s mst ! ci the 

straightening oaeseev of the eiecioob; array and restricts said straightening member 
nnrvhsg with the electrode array to its second position upon .novement of the electrode 

IS 331 IV OCn 0 a ! 

2, The device of claim I ^n v. the electrode array ts impkated la a cochlea of a 
subject. 

20 3, t mn 2 e ' 'ii ! v ' ^ i e forms a housing 

cmefidmg freer the proximal end ro the droati end. 

4. The device cf J \ 3 whercm the h ,s S ^ a handle ami a tip member. 
255 5. The device of claim 3 or chore 4 wherein she immaoe iadmies a:a hmer member 

\ s< , - » mombesr. 

S ; y om. of claims 3 tx slectrod 

1 - - . ^ , v < n i > ! s t > nix Com a 

30 firs; M to a aecood end, said second cod adapted to engage prat of the electrode array 
and < h* ! a portion of the eleooode array pos:ibo:amg o i adjacent its first: end 
extends boar the pj-oxirmd end or Use housing. 

?. The device of claim b wherein tire electrode array positioning member includes 
3S -t o tiger semher kavms tn actuator mem ( h end 
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si h s .:: when ?< c electrode array poshsoioag member is m hs second position, 

9. The device of 1 one of the preceding chains wherein at feast « portion, of the 
5 i < > v u <. v. iK 

hoiiovr cylinder defining a , to receive an engagement pernors of a straightening 
member of an electrode axray. 



ie ma U i v * * i ^ pvee x the 

v 5 ^ v end v capture member ox < s a flap. hook, loop or tie member or any 
amraber capable of engaging with the engagement poiflon of the eiraiglxexmg member 

* « f. C V V N ' - . I X, . ' 



1.5 11 i . . . . ' v. I t I O ! 

eiecnode amay poskiom;tg member adjacent he second end axhacles a slot along he 
wall. 



20 poMt i I p . nx «V 

f>. The device of claim 12 wherein raid slotted portion of the electrode array 

Itkuf it f ^ > 
s ws fi' fk v f f v i o- omk r>a> ^ ^ H 

2 5 oc cli idiag said lumen. 

14. he d> e.ofanyo; feaarmsIOto hot the fia cmk is e flora 
N cnal 

30 <. «» t t n>on of the 

straightening member of the electrode array extends horn a oroxhml end of said 
ctrodt 



k The device of dado 15 veherem said engagement portion of the soalghmmng 
35 "en v- ntmide ^- ! m, >n n 1 vorcal hnhc"-h^ ox a" 

hs ax i n < snlxe 



3s 



< J K x x ! ! ^ v s Hi| ' 5 

corabioauosi of a loop vvbh taw ooe of a ^ubsta-iiialty spherical, kocdpbericab conical, 
bulls' like ^ si i> Is , ? zi 

18. Ike devsco f claim J hex sraaai po > a aightening 

roeo'iber comprises a odoooOobly ybiedoof beocsoheocab conical, botieidike, or 
p ! i o ' ^ i - - ' 

o.; 19. > dev;oe of any one of ebires 9 to : b whereia moveoteoi of the x i x i 
m oti ct !\ ^ t K' , , array 

s U 1 J - it X l is ! k 1 X * N 

eopyeioeot of the lisp soerober by fee eyyaataoent pornoo sucli that iba flay; cisicbor 
is vf; ed to ! >:l 

15 i ? '\ o ! iO : ' CO .bis,- : v ,. iO ■ •> i- O s il £1 - UOl 

odostaobaOy codeded by said flap member and whereby die engagement pordoro toay 

20 The oo kj > dara <A where vta < < m oi the 

20 < i v ; i *w<k ihc 

p oxunal x k > coding 
through the slot of the slotted portion okhe ekorrode array posiootcog wi S and 
into i > 

, u o o ; s s n 

25 

i> x< x _.C Ob' - ' b < i . i W , , O 0 MO >- 

loaded . the device, the seeood end of lbs eieetrode array posltkkng meeker abuts 

<• lOftfiTS}. 

30 " X XV V XX s 

member to posh die electrode array such tb;:a said electrode array k . i horn the 

dkai , o of rbe housing, arid i to so 1 a surgical so-.- . i i \ a 

cochka of a subject. 

3S 
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23. Fie devmo of dahn 22 where; t; as the electrode array - sdvattced from the 
distal cad of the housing, i engagement portion of die straightening m ? is id 

P ! , 1 5 , , < v , , . v 

gfU >nM\g , d ^ 'o least ay 

S 

K v \ \>. \ s O <. v. v » ^ U >tU i f K S 

, v. ! < ! O > 1 i U s ^ 

the peoxbrnd end of the housing and wherein movement of the eh.de member awards 
Use proxmmi ersd of the housing effects fed withdrawal of the tmaigbtenmy: member 
10 from the 

25. The cievsce of claim 2i :le,:: hwhfemg. a . * - to pmveei 
withdrawal of the straightening member before the electrode array positioning « m f 
D^-ui i ; * K i s <m h a 

15 subject 

~\< trm de\ ^ v e m 

i ( 'K ! otr v 

esilk Hio' a ten im 1 >o whioi t one kle ie hiagedh 

20 vO*r^ v Mo i ne.xoe* t an op' i- g w 

>vhieh extends tots the main, body and into a niche la the inner wail of the housing of 
the device, 

i ' 1 . > > - ^ 

go « < n within the niche- of the housing, any movement of the spsi.ng member sod 
t t didi s etnbt eiati < } s o-vay h< } 1 end of the tou.se N is 

prevented. 

\ ! ! K ^ > i 's I 

30 ' ' I ^ 1 » ' > > i t i 

i wuche to 

pass through, the groove of the slide member as the electrode array positioning member 
s moved fro? mis fnst to its sec po ion 



35 device of t S wherein the >ositioatn§ t 

comprises a number of components connected to or integral with one another said 
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ccssponents including a plunger member, said plunger member comprising a thximb 
rest which is connected to as integral with s pushing arm. 

30. The device of cbam 29 wherein the thumb . end poshmp > o us i - h t 

is conceded to or mte&ral with an urmwsediate member said intermediate member 
being amoe from a r d ^ more flexible material i the thumb s and pushing 
arm, 

10 M v, > v ! - e * < ) 

sectional diameter then the pushing anm 

v\ . > n m v N ^ . * 

connected to or integral with an sou imuimei, said etui member aeapted to engage 
IS electrode jjfctajr. 

! )« of claim 29 to 32 wherein s « ) ig an 

5C]<CO!tl m ,o > s ' 

20 54 U\ do «© oi claim i wheeem love.mcms: of the iec xk 

member from its first position to its second position causes the intermediate member to 
pass, along the groove m > slide etc t spring member 1 am the electrode 
array positioning member is in its second posltem, she shoulder oi" the pushing asm 
\v M^lbi w i t t ^ i s > s t ih 

25 groove of the main body, causing the mam body re move about its hinged joitxt with the 
leg member from a s gossoon wherem the mam body ;s relatively spaced from the 

M !!i< » > > . c , s s« s v ii < t - IK 1 

main body relative to \ leg member disengages the housing engagement member 
nt ■) v. si > <, s ^ j o i 

30 < pare i u <n » i t m ee m w . si s'i\' wsd > ! s t pc 

35. The device of any ores of claims 3 to 34 further hmhsdmg a. eochleostoi'oy 

> s i 1 j o * u < > It 

toabt irh&o > t < hlessseam is ng a surgical procedure 



41 

36. The device of my one of claims 3 to 3 5 .&rth*r iocfciding a ssdery clip member 
to prevent premature ii i of the ekebode ^ positioning and s move most 
• ; eci! ; 

5 37 The device of c >6 wherein the- safely c s »n u j m \ 

the electrode array positioning oaredm-i" a; or adjacent its first end arid oTerein forthe;. 
. safety clip member abets vbth a portion of the housing soeb thai the electrode array 
) ) * prevent om rnro > fro > s < i st m 

10 * ,\ x t „ 3 - erem ! , - v. > . \ ^ a << mnau, 

39. The device of any on of clatea 3 to 33 whored; the housing k: tapered i ^< 
the distal ead. 

15 

t<"> Tkihu . laoiio. imp^h * i ^ 

ieagth. 

41. The dc '.ore fedamr ^ wlmrem b'u- , - s-d: g is s ween 3d and 30*, 

20 

42 \ \M.tv -sc . - < ^od-eeo -5 a i-hv>; ram" r,\ stem 

comprising, 

& pie-curved eh\b 

33 by a a;ra;ghte.risrg member positioned rtkmg , m s s length of said array; and 

ao hu;errioo device for receiving said electrode array : 

In i <, 0 

30 v k " > \e< n s s i * 1 ■, ^ < 

vt IUI 5 I 1 i > ! !M t \ U !U 

that, as the electrode array is advanced into the cochlea said, electrode array can 
s > ^ . _ s path. 

tht& conforms with the rnittinil shape of the cochlea, 
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i k' V i . ' k ' - - ^\ 1 1 »' "< 

comprising; 

a pre-etKVed electrode array tn a erased is a substantially srx&ight configuration 
-> by a aroggbt.er.ar:y rrtesnber positioned along a sabsrantob length of said arrav: 

a loading cartridge for receiving said electrode- array; and 

ar* sn?eri 
10 positioned tfaereoa: 

whoreix: t ex-e^ en <. .<> : -.o^ « , i • io .idtaice it ^rs . . 

loading oa.ondge and rare the cochlea of a subject whtlat substantially preventing the 
& T <-X. ^ < *n vis i u i <anh i « c 

as ... -he elect! >d< ana> i advanced into the « jhlea said electrode arras can gradually 
- nan o <t U vO» + Ji r 3M * s ip h ,s <. a ,n that 

cordbsnts with the natural shape of she cochlea. 

d-1 \ de k d« into s cochlea o sabjee mi 

20 fct,io< i t, h 1 n 

8 t sn1 h 1 O < At. t 

j o t,o <; v e, ( w u , < vcuo j o 

positioning member which is adapted to substantially extesnl thcoogh i .housing , t - 
i nt md ^ > a' > . ; > ^ \-g I .\i 

25 strap suel that movement oi ti - elect mtk is v r>- duo % • teto.bei iron ; first 

J i ! > < t fiisi 

^ Si I <. ) i V -> , n S > ! M i i 

S'otn I i ( t i ^ i m > < 

wluch extends , < least partially through ■; - h u • and which has a region adapted to 
30 engage a. pooler of the straightening member of the electrode asray and prevent said 

^ its. v - , i s d s < t t 

Si ! , \ s , ! N i , !,< 

i \ y v. i v 

3c 45 A method or inserting as electrode array into & cochlea or a subject using the 
s e I s i s i N to 
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$>o<? J^'uvwit! kaUrods s ded con - 

sate of a subject istitii the distal and of the housing abuts with a ccchleostcHny u; the 
wall of the cochlea; 

5 

( is <. i •> f i fart 

position to us second position such that the electrode array ss caused to \o thorn as 

f X , ,. i s 3 f< i svi, ^ ' M <.> ubsUiitk/vV 

\ ? S ! i N i 1 1 V ! I 

'W > , ! ^ 1 ; " t < S i >. ( W is 

engaged , < held bv the capture member of the device such thai mi ^ t K» i 
emu i\ t ra^and 

> Mii;d;'avoog she device i toceoOon fro;;; the si „ 

as 

\ , s. >t vU \ v i e duoi. -l^A 

said ptfr-oumd electrode array bang mamtamod in a substantially straighl 
cojhhauratio;; by < straightening <xe. sax; method K steps of; 

20 U k i i te hi u e * I 

, l,i 0, <uXt U ! i v , 

ut f v U Ma > 1 c v hod »U < s s v- i t i 1 i 

j i,i i the nates si shape eh the cochlea thereby reducing the incidence of danxrge 
25 , \ s •* 

k x ^- v. v. i. i < -> a. 

1 <t _ member, the cartridge semte; rachxlhig an elongate body exreodmy 
< a fast end io a sec:oad , said oiongare body having m interns; harrem -• v i 

tunas j v 1 ! 

> > bast end wherein - «. svindow enables a user to view a portion of ehe eiecoode 
array. 
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48. The cartridge of claim 47 wherein the v n t . joJ dc i etedsie&% 
- jL > layer -v— ; - the body of she oartridge member asd the electrode 

array. 

5 , N \ l. I i ^ v 5 ' < ^ t * t <.C5! \K i! X 

it o N ' an ilongare body which extends \ ptoxbeal end to a dotal ant! a 
s;r;hsbten;:i:g metnber exiendrng along at least p«rt of the length of the dentate body 
u'wm^i c te^ids beyond the proximal end 
of the Jv i body, said to: least a nooioa tin.' a ttibitaabaliy spherical member, 
10 v s rs ? I r ember 
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